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INTENDED LEARNING OBJECTIVES (ILO) ©) 


By the end of this lecture the student will be able 


to: 

1.Describe the microscopic structure of intraglomerular 
mesangial cells 

2.Describe the microscopic structure of the convoluted tubules, 
loops of Henle and collecting tubules. 

3.Correlate the microscopic structure of the convoluted tubules 
and collecting tubules to their function. 

4.Interpret the histological changes in renal tubules in various 
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Renal Corpuscle 


“Malpighian corpuscle” 


Suter arteriole 
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It is formed of: 


1- Bowman's 
capsule. 


2- Glomerulus. 
3- Mesangium. 


Eieren 
Ga] ng IG ad a Cad 


Boe "Ss 
capsule 


Pp econ él 
oont uted bukal 


Figure 4. Malpighian body [renal corpuscpe] 
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Mesangium © 


Distal tubule 


elt is interstitial soace between 
glomerular capillaries. 


e Formed of mesangial cells & 
extracellular matrix. 


e Mesangial cells: 2 types: 


a) Extra glomerular mesangial 


cells: 
ePart of juxtaglomerular apparatus 
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Juxtaglomerular 
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b) Intraglomerular mesangial cells:- 


e Present between glomerular capillaries where the basal lamina 
lines two or more capillaries. 


IN TRAGLOMERULAR 
NMIESANGIAL CELLS 


ml ala paga i Eisa Twhwle 


Co ma "a 
T O -- "a Podocyte process Bataanas 

"AN Basal lamina Mawala Densa ace rangle pula 

F Cytoplasm of 


Taseme pial Calls 


Capili F endothelial cell 
apillary f 


oa — Podocyte process 
j 5 Basement membrane 
l > Cytoplasm of 
LA Capillary # endothelial cell Capillaries 
"ra S ff pa Urinary Spa 
Taw 


d awe WT "= Space) w 
ga CO. 


sagt cell Basement Membranes Pa — pel 


https://www.google.com.eg/url? 
sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjtjNz1 3MHkAhXOAWMBHcffCdg 
QjRx6BAgBEAQ&url=https%3A%2F%2Frock-cafe.info%2Fsuggest%2Fglomerular-capillaries- 
arise-from-the-676c6f6d6572756c6172.html&psig=AOvVaw3--dGp-H-- 
New Five Year Program PxdtrC9tnZjh&Ustsl5680A92V 16251A 


Intraglomerular 
mesangial cell 
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LM: 

eStellate with many processes. 

e Adherent to glomerular capillaries. 
eBasophilic cytoplasm with dark nucleus. 
EM: 

- Mitochondria , Golgi & rER. 

- Lysosomes. 

- Lipofuscin granules. 


Function: 
“Support for glomerulus. 
eSynthesis of extracellular matrix. 


ePhagocytosis of molecules trapped by glomerular basement 
membrane. 


e Turnover of glomerular basement membrane. 


Proximal Convoluted Tubules © 
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e It begins at the urinary “tubular” pole 
of the glomerulus. aag 


Afferent 
arteriole 


elt is the longest part of the nephron ggwin. 
forming main bulk of cortex. 


° It is formed of 2 parts: straight and 
convoluted 


Distal 


Nephron loop 


(a) Nephron components, |, 
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c@voluted Tubule 
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Basal 
membrane 
infoldings 
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e Basal striation. 
e indistinct boundaries. 
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e Apical microvilli “absorption”. 


e Apical pinocytotic pits and vesicles “pinocytosis and 
endocytosis” 


e Lysosomes “degradation of absorbed proteins” 
e Lateral interdigitation "Na+ pump" 


e Basal membrane infoldings with basal elongates oh ess 
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eReabsorption water, 
sodium, chloride, glucose, 
amino acids and plasma 
proteins. 


eSecretion of creatinine 
and certain drugs. 


eHydroxylation of vitamin 
D. 


Proximal convoluted tubule cell 
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Loop of Henle 


°. U - shaped tubules. 


e It consists of 2 parts:- 


e Descending and ascending limbs 
which Lined by flat cells with flat 
nucleus. 


Function: 


e Production of hypertonic urine and 
maintenance of body water 
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Distal Convoluted tubules O 


elt is shorter than PCT 

elt is formed of three parts: 
1- Straight part. 

2- Convoluted part. 

3- Macula densa (part of JGA, see | = 


later) 
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Tall microvilli 


Short, sparse microvilli 


Nucleus 
Mitochondria. 
- - Basement —— 

Proximal convoluted tubule Membrane Distal convoluted tubule 


FA] 
(d) Cross section of renal medulla 
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e Cell lining is small cubical 
epithelium 

° momoe of cells are more than PCT 
Md 5- rI 

e Rounded central nuclei 


e Cell rests on clear basement 
membrane. 


e No brush border. 

e Lumen wider is than PCT. 

e Faint acidophilic cytoplasm. 

e Basal striation “more than PCT”. ONAA 
e Distinct cell boundary. w 
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e No apical microvilli. 

e No apical vesicles. 

e Less lateral interdigitation. 
° Basal infolding with basal elongated mitochondria 
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Distal convoluted tubule cell “ion transporting cell” 
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Function: 


eReabsorption of water and regulate concentration of 
ions under the effect of some hormones 
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Two parts: Three parts: 

Convoluted Straight 
Straight Convoluted 
Macula densa 


Lumen Narrow Narrow Wide 


indistinct cell boundary cell —— -- 
UU Microviti Numerous microvili | No microvilli 


ere hice hh Extensive Less extensive 


Collecting Tubule O 


It is not part of the nephron. 

Three regions are recognized: 

1. Cortical "in the cortex in the medullary 
ray" 

2. Medullary “in the medulla" 

3. Papillary “duct of Bellini, open at the 
renal papilla” 
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Proximal convoluted tubule 


Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display. 
Distal convoluted tubule po. Renal corpuscle O 


Nephron loop 
i Juxtage#Gilary nephron 
- 


Proximal convoluted tubule 
Renal corpuscle (cut) 
Glomerulus 
Glomerular capsule 
Distal convoluted tubule 


Nephron loop 


Arcuate vessels 


Papillary duct 


Renal papilla 
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Lining is generally 
cubical to 
columnar 
epithelium in 
larger ducts. 


It is lined by two 
types cells: 


Principal cells 
“more” 


Intercalated 
cells “less” 
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Principal cells: 
> Numerous. 


F Pale staining. 
F Few organelles. 


lon transporting with basal membrane 
infoldings. 


FRich in transmembrane protein aquaporin 
“ water channel”. 


Intercalated cells: 
7 Fewer cells with abundant mitochondria. 
» Darker cytoplasm. 


Maintain acid base balance by secreting H+ 
or HCO3- 


> Reabsorb K ions under the effect of 
aldosterone. 


Function of collecting tubules: 
- Collection of urine 


- Concentration of urine 

- Regulated secretion of K+ “principal cells” 

- Reabsorption of K+ “intercalated cells” 

- Maintaining acid base balance “intercalated cells” 


Q Mesangial cells, two types, their role in renewal of the glomerular 
basement membrane. 

U Structure and functions of the proximal convoluted tubules (PCT). 

Q Structure of the loops of Henle. It is formed of four segments. 

LU Structure of the distal convoluted tubules (DCT). 

Ll Comparison between the proximal convoluted tubules and the distal 

convoluted tubules. 

L The structure of the collecting tubules, parts, site, the lining 
epithelium. 
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Lecture Quiz © 


1. The basal lamina of the glomerular filtration is cleared of 
occasional build up of cellular debris by the phagocytic 
activity of which of the following cells: 

A. Endothelial cell 

Juxtaglomerular cell 

C. Intraglomerular mesangial cell 

D. Podocyte 

E. Lacis cell 


2. Cells of the proximal convoluted tubules characterized by: 
A. Have a prominent brush border 
B. Exhibit extensive infoldings of the basal plasma membrane 

Have indistinct lateral intercellular borders via light microscopy 
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SUGGESTED TEXTBOOKS ©) 


1. Junqueira’s Basic Histology: Text and Atlas, Fourteenth Edition 
by Anthony Mescher (2016) p. 400-404 


2. Histology a text and atlas with correlated cell and molecular 


gy by W. Pawlina (2016) p. 70 


HISTOLOGY 


A TEXT AND ATLAS 
with Correlated Cell 
and Molecular Biology 


JUNQUEIRA'S 
Basic Histology 


Text and Atlas 
Fourteenth Edition 
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